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This is to certify that the Ballast Water Management System |isted below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.

>

Mutg s =x{2|dd|e| SZAt
ast Water Management System supplied by _ KWANG SAN Co., LTD. Republic of Korea

HAl 2 oy

Under type and model designation BioViolet™-1500

and incorporating:

A-{I:!I-.u.doi I.{F_')HHIOI x-" X[,

Ballast Water Management System manufactured by  KWANG SAN Co., LTD. Republic of Korea

ZH| 2 FEEHHS =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 15 Apr. 2015
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Other equipment manufactured by

|.w

| 2 ZETHBHS =t

to equipment/assembly drawing No. date

cEREET

Treatment Rated Capacity 1500 m'/h
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A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SelMer =ZH2 o] BM FHo| 7|&=0of A&},
Limiting Conditions imposed are described in the appendix to this document.

My o 6J
Signed.
2y
Administration of. Ministry of Oceans and Fisheries
Rl

Dated this day of. 15  Apr. 2015

Official stamp

210mm X 297mm[ 2 =EX|(15) 2209/ m]
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SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

52 H 5 2015-11
Certificate No. 2015-11
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Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58).
1, MutgsisHal Moo &4

Ballast Water Management System, Type: _ Filter + UV

HHXN2 B2

Treatment rated capacity: 1500 m'/h

M| Z= AL

Manufactured by _ KWANG SAN Co., Ltd. Republic of Korea
2. BMgdol 55

The Active Substance

Not Application

2.1 BNEO| Hf AFREH(EE WV LAlQ AP HO) XA

Maximum dosage of the Active Substance*/Maximum radiation dosagex: Not Determined
2.2 gMeHo| XK ALBY(EE IV WA AP AKX TAY)

Minimum dosage of the Active Su stance*/Minimum radiation dosage*: _ 45 mi/cf

3. B3He| BF/ o . o
Substance for Neutralization of the Active Substance Not Application

4. BIEA| ZCH TRO SE(E= IV 2HAlo] AR HISA| ZALY 5 2H9)
Maximum Al lowable Discharge Concentration of TRO*/Permitted range of radiation dosage* at discharge : =45 mV/arf
4.1 7Bt ALB 2 (SHEA|TH)
Substances for any other use
5. welaliTel 58 2 ¥ @ HY
Permitted range of temperature and sal il
6. SAAIY Za of

Not Determined

L=
Summary of the land based test results
6.1 AIBI0| 3= SHASOIAET| 2

Organlzatlon conducting the test _ Korea Marine Equipment Research Institute (KOMERI)
6.2 AlgEl Mut"Hsx2|Mdu|e] MAXz| 22t

Treatment rated capacuty of Ballast Water Management System tested : _ 250 m3/h
6.3 AlEAl 22 2 gz HQ

Range of temperature and salinity of test water 12.91 ~ 25.31 C / 18.24 ~ 34.40 PSU
6.4 AlHZD Q0of

Summary of the land based test results

6.4.1 1¥T =
Condition of High Salinity: ( 32.02 ~ 34.40 PSU )

AlE D} Uptz'iSICo::dﬁnon Duscuhlaﬁg% Eontrol led Dlsgdlz?rlg;; %ﬂ;ézted
BE | 4 [ dF  EEAF A BRI | 5

rganrlnsms ‘gIbOL mé(ﬁ!ndmduals/m) 168,987 | 225,000 | 124,000 | 34,611 | 101,500 | 2,450 0 0 0
Spggnﬁns?nls};:oisb' me kmol g'ul;iﬁ) 2,133 | 2,971 | 1,181 | 532 | 1,633 | 9 2 9 0
:ez%!(ﬂorrthlc bacteria(cells/mL) 23,717 | 116,000 | 6,000 - TNTC | 1,300 22 350 0
Er_gc%;r richia coli(cfu/100mL) - TNTC 0 6 40 0 1 1 0
Eoterc-)l:glocci(cquOOmL) 10 38 0 1 2 0 0 0 0
Vibrio cﬁ)ltia?{clfaur/wom) 0 0 0 0 0 0 0 0 0
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6.4.2 Mgz =A
Condition of Low Salinity : ( 18.24 ~ 20.49 PSU )
ol =A ~olMels wE Me2ls uE
Al A D} Uptake Condition Discharge Control led Discharge Treated
Test results g =|Cf kS e o ES[u Z| 4~ o =|CH 2|4
Mean Max . Min Mean Max . Min. Mean Max . Min.
50um O|Akel ’%%
Organismsz;go umindividuals/m) 162,118 | 261,000 | 93,000 | 46,865 | 80,000 | 24,500 1 1 0
10 umO|4&F 50 ymo |2kl oM =
Organ]smsgw <50 um(lﬁdividuals/mL) 1,511 2,888 1,086 403 1,312 96 2 6 0
Q$E"E1|o} 21,3562 | 80,000 9,700 39,098 | 89,200 9,200 164 1,440 10
Heteromorphic bacteria(cells/mL) ’ ' ; 2 ' ! !
o=z i
Escher ichia col i(cfu/100nL) TNIC 0 20 2 . d 0 0
A
é:terSEocci(cfu/100mL) 45 210 0 5 20 0 1 1 0
H 22| 2Za 2}
Vibrio chofgra(cfu/100mL) 0 0 0 0 0 g 0 0 0
7. MAMIY A3t 2o
Summary of the ship-based test results
7.1 AEO| SE HASAAHI| T
Organization conducting the test : _ Korea Marine Equipment Research Institute (KOMERI)

7.2 NEa2
Place of test :

1st: China Dalian(Ballasting) - Republic of Korea Busan(De-Ballasting)

2nd: Japan Wakayama(Bal lasting) — Republic of Korea Busan(De-Ballasting)

3rd: Republic of Korea Busan(Ballasting) — Japan Wakayama(De-Ballasting)

7.3 AlEHE A

SrE 8 5 1 2| Adb) o] 22l g

— "1
Treatment rated capacity of Ballast Water Management System tested : 250 m/h
7.4 AEA 25 2 HE He .
Range of temperature and salinity of test water 16.06 ~22.03 C / 30.94 ~ 34.37 PSU
7.5 AIEZ D 29
Summary of the Ship based test results i = . ,
ETE 2] PEEEEE EEEEE
Al Z D} Uptake<Gonditioms: ischarge Controlled Discharge Treated
Test results B | Hof | A& | ®F | Ao | 2 | B | o [z
Mean Max . Min. Mean Max . Min. Mean Max . Min.
50um Of|Ak2l ’é(lJ‘:
OrganismsZ%O um(individuals/m') 8,543 18,700 2,200 2,256 8,500 200 2 3 0
10 umO[&F 50 yma|BHol DA =
Organismsgm <50 pm(individuals/mL) T2 136 b2 5 65 11 8 0 0
2Hef| 2| of - - _ _ _
I-Qteromorphic bacteria(cel Is/mL) TNTC 6 3 0
EHXF-H. _ _ _
Escher ichia col i(cfu/100nL) 2 48 : 0 0 d
A = =
Enterococci ( cfu/100mL) 8 4 8 - 4 4 ¢
HE22| 2282} _ B B
Vibrio cholera(cfu/100mL) 0 0 ; 0 g 0
7.6 22|35t 2 F& =A
Physical and water quality conditions
o F=d =A o|MElF HE H2|$ &
(P L-ﬂ} ) Uptake Condition Discharge Controlled Discharge Treated
areneter U@ [ Al | Az | ®Z | AHd | Hx | BI | =Hd | #x
Mean Max . Min. Mean Max . Min. Mean Max . Min.
T
Slzllinity(psu) 33.03 34.37 30.94 33.23 34.21 31.83 33.29 34.45 31.36
==
Wat;F temp.(C) 19.7 22.03 16.06 19.64 24 11 15.30 19.73 24 .54 15.60
EEReEdy ] ] ) _ _ ]
Total Suspended Sol ids(TSS) (mg/L) | 29-50 | 86.00 | 9.50
OIXI.A'{ %7|E|_|'_J,\_E- _ _ _ _ _ _
ﬁ?rticﬁate Organic Carbon(POC)(mg/L) 0.12 0.17 0.05
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Components list of BWMS approved
- Filtration system, UV system, Control system

el & =7 THHS

Equipment/assembly drawing number of KU150V-AS-00 , KS150N-AS-00 , KU150A-MCP-131

9.1 M=Xte| Au| 2 =3 £H HS
Equipment/assembly drawing number of 1) UV Chamber / KU150V-1M-00 ~ KU150V-8P-04

2) Filter / KS150N-1H-00 ~ KS150N-6M-02A
3) Electrical / KU150A-MCP-000 ~ KU150A-MCP-239

9.2 71 8to| AH| U xB| EHHS
Equipment/assembly drawing number of _Not Application

10. H| 2
Remark

10.1

10.2

10.3

10.4

Official stamp

S M UZUZRE sHZE &
This certificate is valid for 5 years from the date of issuance of this certificate

YAM2EF o|Ae J'HEIRE*OH CH 5hod UV 6 2| H‘E“ilﬂ ks

m

¢ ol &AHst, MA

IetE2 M2 SME r =ZHEE 671 oluol
=]

This certificate has been issued under the condition that environmental test shall be

fulfilled satisfactorily within 1 year from the date of issuance of this certificate,

and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

of e FHoM ALEE £ Arcts

ot

0| ZAl= BioViolet™ System 2| & FAZo| Zut g
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This certificate will not assure the all components of the BioViolet™ System can be
installed in the explosive hazardous area.

A »2,_ i ,\ / ¥ J?
Signed. i -
=2
Administration of. Ministry of Oceans and Fisheries
=

Dated this day of. 15 Apr. 2015




